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ABSTRACT 
Present study deals with the understanding of transport properties of p-n junctions 
made of epitaxial p-gallium arsenide (zinc-doped) on n-GaAs substrates. The transport 
behaviour of the junctions was studied in terms of current-voltage (I-V) characteristics. 
Parameters, such as the ideality factor, reverse saturation current density, series resistance 
and shunt conduction, were extracted from the I-V characteristics to further gain an 
insight of the transport behaviow. 
Junction abruptness and defect centers are believed to influence the transport 
behaviour, whence the junction abruptness was examined by an ECV (electrochemical 
capacitance-voltage) profiling method. Studies indicated an abrupt p-n junction, while 
maintaining a homogeneous distribution of carrier concentration across the thickness of 
the p-GaAs epi-layer. 
In general, generation-recombination and diffusion of charge carriers across the 
junction are observable in GaAs based devices. In addition, Poole-Frenkel type 
conduction was also noticed in some of the diodes in the present studies. To improve 
upon the diode characteristics further, mesa etching was performed and the I-V studies 
were done for comparison. 
In order to confirm the presence of defects, the effects of frequency variation on 
the Capacitance-Voltage characteristics were studied. The C-V characteristics were 
further analyzed to get the built-in voltage, carrier concentration of the diodes and to an 
approximation, defect level and concentration. 
